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(54) ELECTROSTATIC COPYING MAGNETIC TONER AND ELECTROSTATIC LATENT 
IMAGE DEVELOPING CARRIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic copying magnetic toner and an 
electrostatic latent image developing carrier of superior magnetic characteristics, flowability 
and handleability and capable of obtaining high quality images stably, in spite of the 
environment of low temperature and low humidity, or high temperature and high humidity. 
SOLUTION: The electrostatic copying magnetic toner and the electrostatic latent image 
developing carrier contain iron oxide powder, consisting of iron oxide particles having 
composite iron oxide of aluminum and iron present on the particle surface. 
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1 



7JU5^A<h&©^&{ttWi^g 
[fM?Jl2] iKRfl^S^ai. 7;U3r:S7Aitt© 2 4 mmx l 6 mm, 2 5 MH z . y-f > 

&&mt&T-&mt)mmt£nT^2>m&mimM<DBW. 3 odb. H«»stH^jo~2. 5 v&#tictj«I5El, 

. fcKfc. 0. 5VfcTHlftfe2«ftLT»6n&BltfHC 

[W3fcJg3] ±E*<t«e : F©*^»<t«'»'©7;U5 *J^T, Tieit (1) ©■flWB«*HRtt*&*a« 1 5% 

n9AtCj^#bT0. 0 5~2fift%T&&fi!2l<Si IX 10 h^— 0 

X 1 0 0 • • • ( 1 ) 

m&m 6 xa 7 is«©^«is^att h ±- . 

2 4mmX 1 6 mm, jg^i!£Ji)&|& 2 5 MHz. y-f > 
30db, li«fflli^0~2. 5V^{tTICTS!l^b 
AcSSUC. 0. 5 ViCTH^^2ffl<t:bTf#e)tlfcili^{C 
*3^T, TKSt (1) ©■*»«$Hfttt^ja*sa< l 5% 
ttTT<fe5it«6. 7Xli8Bt«)»t«?«ttl»t 



^AfcJftffLTO. 0 5~ 2 fiS%T" Jg6iE 
8 ] _hf& 



20 



X 1 0 0 • 

1 3 ] 

£fi!*JS i o . 



S^Ad&gLTO. 0 5~2fi*%-rr&-5!t;J<Jg 1 
OXttl lE*©»i»»S««*i''J7. 



(1) 

ll. Xtt l 2 Wtt*r 
U7. 

ffl2 4mmX16mm. ^^KiliRfC 2 5 MH z , y>f 
>3 0 d b. mmim&m?) 0 ~ 2 . 5V*frTCTlf 

o. 5 v\zxmm^2mitLTmntzmm 
ictj^x. Tiast (i) ©n{M?«$MRttTfiJts#t i 5 
X&TT?**l»#gil 0-1 3 t»rn*^ciE«o»«» 

+ YU7. 



30 



-&£ftnttffiftiBtt) / (Btt£#iB%) x i o 0 • • • ( l ) 

ffl2 4mmx 1 6 mm. ^^^^2 5 MH z . y-f 

>3 o d b. mmmmmil o~2. sv^Tizxmm 
40 Lfe^tc. o. 5 vizxwmz 2m<tVTm<E>tltzWm 
lc*3UT. TIHit (1) OHflMffi£MM£FJMW 1 5 
%JWTT*^.«*3S1 5. 1 6. Xttl 7ia*©»«» 
iSiMt'J7, 

m»mmftt&#*&* (%) = (WMM'Xttaiw wztzftm^&BMz* 
zfc&mm&ftwm) / m®&.omm x 1 o o • • • a> 

[0 0 0 1] ^6tta»<ttt»*. MtflC. 7;U3^A<htJ;©1£ 



M^15] 7;U5-->AtttO«#Mfl:»fCT* 

Man. S6Jctt*^Bftfl:«JB©±ic7 5ya*W-ra 

= -^AtCg|^LT0. 0 5~2fifi%t:^^fiS*JBl 



( 3 ) 

3 

o. M§eL&& j $>mm®i. a> Ku >?mzm 

[0 0 0 2] 

JEWESS l/i 5 1 tSHBl ttT^ 10 
t, U7£#tfflT*:r/£#5imfclc*giJ£ 

[0 0 0 3] (JUT. «£KJ: 

[0004] _tfB}f*cDi*g. u^. T;us^>i7A7c^^ 

nTiiO. tt^M&fclrhLT, ^H?4- 1 6 2 0 5 1 

-c»o. mm&e>fa±tf®>m£isTmm.i<tiT 30 

[0 0 0 5] »4i«fE*0«tt#:lC*J«fiT«. 

#£T s 7 ;u 5 x <y a o&ai urn it 7 Jl 5 - O A jJHSF * 

0. h^— «it©«©»fte«HWL, hrf— ©initiate 
[0 0 0 6] UjJ»U ^M^* ? 7^Sr^A«roft 40 

[0 0 0 7] 7;P3n^AfiS^^mi4«:lC^*^ 
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[0008] *»ffltt. ±ie7JU3^9A^jpTt#en 
tttt, A>K'j>^tt»cflin. ^fiifiiT. Bias 

f-t-Stf«tt*t l J75tl«t5Ct5gM ( !:T5. 
[0 0 0 9] 

[»«£»»-*-*£:«>©¥&] i^^ckofc. mm.<&®. 

&tf±IE*^U7IO£ffl-r*Ci:lcJ;0. ±E«- 

[0010] iia^Mfca^^^n^fccD 

£JI{Hrr*t><Z>T&*. 
[0 0 11] Sfc. #%BJtt. 7^5^-} At 

h J— RZ>'»«?t^S^ffl + A- U 7 fefflffe 
-5. 
[0 0 12] 

-f h*3E)S»i:-r-5^ft:^fii : f^tt7;i/5z:'i7A. 

[0 0 13] 7^ = n^A7C^^^SM!C#iaE$-&fc: 

!Ci2ti^^^. A^^T;US -^Ax;-S$*4^^dS('#?S 

»afB©Hf^!6**6. ®7^5^9Alf{t%^7K^I:^l 

(«rW¥5 - 2 8 1 7 7 8*f&!8, »¥7-l 0 
17 3 1 1 0 - 1 8 2 1 6 3 ^4i* 

^) . ©»&Z/7;U3^^AS:^tr^attS?ft^X«# 



( 4 ) 

5 

=F (4$I?B¥ 7-240306 *f £:$g. ^03^ i o - 1 7 
1 1 5 7^ii$g. 0-17115 8*f^*g 

*) . 

[0 0 14] ±m<&to&ffl\Z£>VZ>mt&i%L :: ?*<D7Jl 

**ft * t ft: o T * 0 . *^ * SIB IC «t * *<t ttlft^ *^ 
6fc*»fl:*t&*tt. B£ftl^*©ll6«a^Jii:fto 

S3fc»T*S**«&nav Xtt5fc»a**+4J-& *>©-?* 
[0 0 15] CtltCttU *SSW©«tth:*— RtfSBtt 

Itt+t'JTM^Tfc, a»4*tt©A*7>xa«lMa. 

[0016] mt,. *9tmo>wnm.*w&hi— 

SifH«ffl+tU7lt 7Jl/5r:^Attt©«^«{t 
[0 0 17] *H«0»«*?«ttht- &W«rS{£ 

;b3n^Ai«©«^»<k«)5«#aE-r*ttt. 

7*f) iftSKftlfc^&^W^BtC^US^Ai:!* 

g£{t$*37*iT©Sffi(c7;u5-?A<t& 
ft»itt, 2lM^$7JRr^A5E^fiT-Cift 40 

©^fb&^&^tptcte. ±fE©«k?J::. &^F*]Sfltc7 
;US-?A. Wifl^©&«©W#l7ESll£^WLT^T 

[0 0 18] ±IE^<t^i^®lC7JU5r:^A 
7JUS ApX^«*Sf[tT;i'* 'J tK^JC 50 
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=.OAf$.ttZ®tii2-t£tt!&\Z> im.\\LT)\,il U 
IC7^5 ^ A/£#l-7W§Hj L&«r»«£»Ctt. 7^5 " 

^A^tt^trots^ft^i^^bTii^-r. *mt 

T^feoiflwx'tt, cn»i. tg£®Kti£4'©7Ji/ 

t iceg-r -5 6 T* & <5 . 
[0 0 19] *5SW©»*«^18tth^- RtX»*»a 

;U5=^AfiJE»©#aES«*. «tft*& : F^#l=»UT7 
)V5.-OAlzWl»lsT 0. 0 5~2ii%TWi:t*5 
*?£L<. iOKKBO. 5~2fiS%T$>-5>. 7 
J|/5^^ABX^©#ffiffi^*0. 0 511%^©!^, 

i«it5WM<. 2 mm % zm x. & m& \z « . 

<„ £©«SM*tt (*»»|7 9 6 kA/mTOftftl8 
ft) tt. 7 0Am : /k g^±^ifSb<. $?,iC«7 
5 Am' /kgHl*i!fSLl>. Sfc. BMtlfcStf 1 *© 
^S?ftUc*^-r-S7;U5nr>At^O ; E:JHttt. if 
$L< A 1 : F e = 1 : 100~100: 1, <fc 9 $? 
: 100-75: 2 5T&-5. 

[0 0 2 0] #»iH©»*«^tttt 
tR>. -?-©f^ffltt^Ta&-5^. *%if^^7;ps- 

»— IS*©*** ( F e ?gg ; 0 . 2 8mol/lSl 
0U7h^) . 7|CBl^'ti7;i/S^^AiicD7K^ (7^ 
: m(D^Att= 15:100) <h7M'Ji« 
£2f£U pH12, IiSI2 0'JyhJl'i:L, 80t 
T 1 0 0 U 7 bJU/m i n©X7-TKJSb. SJ^$§T 

nmomm, gt^. fe«Lx-y>7Ji^^f#7i„ *© 
^>to, s®ra©eJcHic7JU5-^At 

[0021] *5tw<D&mnwM&bi— Rif&mmfe 

$6ffl2 4mmX 1 6 mm. S^jKHaSSc 2 5 MHz. y 
-f >3 0 d b. i®»iWSttl^0~2. 5V^frTlCTjR!l 
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o. 5 v\zTwm&2m<tv-cm*>ntzm s^TT-fe^ctaw^i^. 
T!E5£ (i) owmMmftm&^&mtf i 

m»mviftwi&*&m (%> = aKMSffXHtaw KJctsflift^&g&a-tcj: 
2>jxMmm$fomm) / mm±fcwffi) xioo • • • ( i > 

10 [0 0 2 7] *5£WOmW.M^MVk h ±- 

#©#l£ffi#. ±ISSSftitfi«:l;*fH7^5r^ 
AtC&WLTO. 3~2Sfi%T'^l9. A*t3_LJE*ft:tt 

1 XI O'Q • c m.£UiT&<£> £ t *« 
»*LV». 7JR--)ASM0. 3li%*i©«^ 
tCte. ffitfEttl X 1 0' Q • cm*it)iD, J&fn^*?ii 

20 {t*f»*e#oteft«<fc*«fiTL. M&hi— 

[0 0 2 8] SE^fcyjI/S-^AtttOtt^BE^t 

H »#2c5£ L T f# b ft -5 . 
[0 0 2 9] *«flO»W?«ttht- Rtfl* 

30 £&tCT$ffi£ft. *6fc»*^Bi{t«BO±IC7'5y* 
£ ft 5 ««4fe0ttBJ9 S T 3 ttf t»tt^*> & ft -2. K 

[0 0 3 0] JlCD.t^ftSStth^— ROCStt+tUT 

©t% ^x#««tth^-RiWKtt**'J7«i&i;:5|r 

[0 0 3 1] Mat^*M©7 3 /S^WT -5 

40 #tS#)CD«S@^«. j/7>*5»7"U >^L ?^># 
U/^'J>ySiJ. h'JX?/-^7 5>, 75/ftty'J 

[0 0 3 2] 75/S4*t5->7>*77"U >^Ji 
LTfi. #J;USN-/3- (7 5/IfA) -r-757 

-T3/yatf;UhUxh^f>->7>. N-7xXJU- 
r-7$yyotf;i,h'J^ h*->->5>^£*i§tf-5;r <fc 

50 [0 0 3 3] V^^<H^ffilC75/S^tS 



[0 0 2 2] COWfBi#ffitJ:n«. BStt h^— ^EStt 

#frT&#4>ft < . ffi&tt h^— ^SBtt+A- 'J 
*3£LTi»*t)©4:Wffli-Ct»*. £ ©®<ttJS¥tff#8(ttT 

[0 0 2 3] *5EM©»**¥»tth^— 
^«ffl*t'J7(l 1 Or. 2 0%RHi3 5"C. 8 5 
XRH©#»ftT-C4Hr»BSftfc»©Bft8MS (ftffi 
%) 5fnfnAW u , AW„tL, Jt^SSS (m' / 
g) SAtLftPJl:. ±ffi»fl:ttf&*a«. TIES (2) 

mens. o^o. «»«TT©»a^t(c»ix. 

TIES (2) ©IBHn-TfS«tth^— RrX«tt*r'J7 

(AW„-AW U ) /A^0. 0 5 • • • (2) 
[0 0 2 4] *56M©»*«3f«tth^— 
S«ffltt'J7H ±flE«fL8f&*©«*l£j0i4 0WT 

[0 0 2 5] *KWO»««¥«tth^— 

U 7-tt. ±EWttM»3tsO«-»*aJ»5 x l 0 
" 5 N/contac tKTTWuiAWSK. # 
»M5X10- S N/contact$gA5|^l: 
tt. »ft»«C : fPI±©ft**»9Sl< . h*- «iftl$©»* 

»T*£iK«fc*»aii9:«©ft«N SlflBtth^— Sift 
WrOltfK t*{tttl»5|c©S^ttflgA«JS< ft o . ^ascitic 

fts. 

[0 0 2 6] *K9lCD|Mnt?tttth:?-- KtWtllNt 

«t*. Sftlt6ff«f4LlA«18. 5£tT. SWf 
(6 0S) #8 0 X£t±-C**Ct*«*f* LH. RftlK 



10 



20 



[0034] 7syas*rsw««i©#ffifi»4. vy 

0. 1 MX**^tt#*te«©W«fflSIBT?©a**a» 

w^n-r. 3. oii%^aAstv^^-f htM^ 

[0 0 3 5] *XH0Mtt9tttth^--&tf»fmflk 
5. 0£TF. (6 0S) *i9 5%tt±T*5ut 

[0 0 3 6] *jfc. #«i»©»*tt^atth:*--Rtf» 

lOt, 20%RH£35'C. 85%RHCD&S* 

TT4Hrfg$nfct©ti$ (gft%) z^n^n 

AW lt , A W B hit, Jt*ffi« (m ! /g) £A£Lfc 
BtlC, ±KBf{fc*t&***, TfHit (2) ^SIS-T^o 
(4W„-AW U ) /A^0. 0 5 ••• (2) 

=r . ±.mwuttm3zv>ttmt>& 5 X 1 0" 5 N/ c o n 

tact aTT'SS. 

±E»ft«fit?£#K*t X-> A IZ&M LT 

o. 3~2ii%T6o, *»o±aE*ft»»*©*a» 

X 1 0* Q • cm«±Tli5. 
[0 0 3 9] 'A\Z. *SEMC)W«fattht- fttf» 

[0 0 4 0] #R91©8tth:J— tt. ±J£Lfc«fttt» 
*. TE(cE«©ifS£#«tJ!ii. iHfflO^«ttfiJP^J. 40 

[0041] tmrnmrnm) #ux5pu>. #u-p- 

:7D^X3 1 l/>. iJt'Jk'^H^M>. 7.5 L U>-P- 

t. CD^tt^ ; x > - 7 9 u M ;* ^&a£{£. 
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W±T*-5d<fc*WSLU. ±ISOj;ptC. T;U=x^ 

[0 0 3 7] ±E7;U§xr7A£&©^£K{L»lCTft 
flM»ffl+tU7H TCOSfrSiWJB-r^cit^ 

^7izm-r^m^tmmx'$>^>. 
[oo3 8] 7. m^m^mmm^m^T. fe&m. 

ffl2 4mmX 1 6mm. jg^&JliSS 2 5MH z . y-f 

>3 o d b, mmmmmii o - 2 . 5 v^Ttc-r^jst 

Isfzmz. 0. 5V£THIft*2ffl{fcLT»SftfcIB«t 
fc*v»T, TIES (l) 0BWB*r*MM£FA*#t 1 5 

(%) = («*St : PXtt#'f FJCtaSHR^aBMHcfc 
(H&£#:®«) x l 0 0 • • • ( 1 ) 

U J« n - 7"f ; Wl^ft^CX f 1/ > <!: 7 ^ UJMRx 
X 7^1/ ; X^U>-*^>? 'JJUfe^^U* 

k > - ;* * * U n - ^ JUftfi^#*©X 9- l/>t 
* 9 9 U ;«IXf;i/ ico*fi-&#: ; X9U>t7? 'J 
MIX T^U&tX * * ^ u JU&XX £ «^5c^a-& 
#: ; ^©{ffiX^U>-7^U D~ h 'j;i,*a-&te. X? 
U>- t'XJl/^^Jl/X— r-;U*a-&#:. 7,f l/>-7'^ 

X9U>-79 U DX h 'J — T >a r >*fi^. 
Xfl/>-7H >SEXXf^M^M©Xf|/><!: 

SfKt-;k #uxxf;k #utsh, x#*->«r 
flg, 7t?u b-x;ux*^5-;u. #'J7?u;hi. 7iy- 



30 



-BKtfxju*a^#. x5 1 u>-Ti"j;^xx7 L ;i/ 

[0 0 4 2] $^c, *^W©Itt+t , J7li, ±M!bfc 
[0 0 4 3] [«g#l»BS^I] X?l^>. ^PlfU>. -7- 



( 7 ) 

11 

[0 0 4 4] X^l/>. ^DJUX3 1 l/>. fnjI/X^U 

>^<D7,^u>m : x^u->. yntru->. t^uw 

>St-JK ^JBSKtfnjU. g&8?fcfxjl^CDtfxJl/X 

;U. 7^ UJI^^iXJk *9W)Vm.*=?-)\,. 10 

->;M?© a - * v ywmifct J t>)l# >iCDXXr 
;U ; k'-JMfJU-rJK fcfxjI/X^Px— 5Mk t* 

^w>. x^u>-7? u;i^7;u*ji4t;ffi^ft. x^ 
u->-^^^u;u^7Ju^i/*a^. x^u>-7* 

•JD- MJJU#fi-&#. X^U^-y^vX^fi^- 20 
[0 0 4 5] 

[0 0 4 6] <V^*^--f h*»*g!j£0iJ> 30 
C«it«l] Fe"2. Omo 1 / 1 £*tfttE»3S— » 
tK^jK5 0 U r-JUi: 3. 6N0*8ftt HU-JAzKi 
*5 0iJyh;PtSfi^l/fc. CCDB#(DpHtt6. 
5TSo/:. f 8 5tCljf L^f, 6 5 

(V^^"f h3 7&7<Z>giifi> . 

[0 0 4 7] dCDX^'J-ICA 1 m&l . lmol/1 

1. 4mo 1 / I fflStSi- K*Jgtt5Uy h;l>£zK& 

iti-hvo&Tkmmt&m.&i'. ph9. o(cissl 40 
[0048] f#e.n^^^7tt. ii#©jgiigt#, & 

[0 0 4 9] (V^^f M»*©«rttW«) 

(1) 7j\,$-<?A$mmftm 

■*>7°)l&®Mls. I C PdTiHflJgLfc. 50 
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[0 0 5 0] (2) V^^'f WT^M h 

umsg^o. imo 1 y \ ay^m{t±^ ] JOL.^mm 
ioomi izmin-tzm. iaa^s ortcijt&i^BSFri] 

-y («) (-y-r i^>hvx^i7uc- 

6 0 21) C:T5ttfIS]#f»£fTofe. *H8&. 585£ffl 

i>T7^^< h£ii*> testis -a-, itftufcv^^ 

& (1 : 1) U^mmim 1 £im;tTBtte£U S^lc 
£tt^l 0m 1 K&*.k5K«*£mT»*{LU I 

-?n©7C3^lCOUT 0 . 1 m g/m 1 CDjga^BtlgT^ 

[0 0 5 1] ( 3 ) Jt«Effi*S 
fti-Y-f^D/Uf-f -y^X^2 2 0 OMBETtKc 

[0 0 5 2] ( 4 ) M§5.&& 
*35X««IB»H»S!«*W-VSM-P 7(CT«iJ!£L 
fc. 

[0 0 5 3] ( 5 ) #fWKTT©Kfi*s 

<e««-c lose, lhr \zx^tbm.m (&.m&m 

W, ) £-tt. ItSrtCl Ot, 20%RHt35t, 

%) ZWMLtz (AW U ; 1 CC. 2 0%, AW„„ ; 3 
5^. 8 5 %) . 

AW: WM%> (Mfi%) = C (W 2 -W, ) /W, ] X 
10 0 

(4W„-AW U ) /A (ttSffi«) 

[0054] ( 6 ) mmm 

Hosokawa Mi c ron® TPowde r T 
ester Type PT-Ej MUT, 

mmmme 5 s e c izxm^fco M£tix&0r&a>tt- 
»^nzxmm&^tt>rzo 

[0 0 5 5] (7) ##^J 

8»tiifcttm7im7£m& (eb-3 3ooch) zm^ 

SjWJt) . t;WfflMffi<k0 1cm±ST*, X'l^X 

(JtS(i5. 2. J&gfiS EM^XtCiJtt^^xU-g 

[0 0 5 6] (8) Mfeffi. KSt* 
X^l^>7^ 'J;U^»fli (TB- 1 0 0 0 F) £h^X 
> («^flg: h;l/X>=l: 2) lCTj$»Lfc»c^6 0 
g. iSfJflOg, figlmm©^7Xtf-X9 0g*fl 
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®ffil 4 Om 1 <Z>£>lCAft. ^£L/t&. '"W > K > 

£n«r#7Xl£±tC4m i 1 <D7 7>J 9-?-&m^T 

SS METER (GM-3M) »CT 6 0 &0D£8*>££ 

[0 0 5 7] ( 9 ) ttft&tt 
WPU 0 g£*J!^-lCA4"l6 0 0 k g/cm ! ©ffi^j 

5mm*©JBiliaCis!Em 
1 5 0 k g/cm' OjPBEtt^Tiai^-T^. ffla^(C<sgffl 10 

[0 0 5 8] (10) 

U 7 {nVf-J-y* tm S. TEF 
V 2 0 0/3 0 0) Sffl^T. 7D-*7lfiIi 
£Sfi (**) 8. TB-2 0 0S) ICT 

[0059] cssifiM 2 ] fiitfti i tt^nfcvn^ 
fti:*ftxi. oaa%i:^-g)ct^fc^nu. ?l^ict 

[0 0 6 0] [»i6«3] l6»7^5 = 2A*»tt©* 
ht»*^f#fc. Z.W9*9<i hf&*ICOHT. 8 

&m i ic^fo 

[oo6i] c«jg^j4] mmmnza^x, 30 

tfAzkigifc (All. 6mol/l) 53U7 h;U<h* 
*fL*HJ£A*8*«riB£U pHilOtL/bi. 
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